Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.003 Å; R factor = 0.038; wR factor = 0.101; data-to-parameter ratio = 13.7.
The structure of the title compound, C 6 H 18 N 3 ÁHPO 4 ÁH 2 PO 4 , is characterized by two kinds of inorganic chains running along the a-axis direction. The first one is composed of HPO 4 2À anions, while the second one is built up by H 2 PO 4 À anions. Both types of chains are held together by O-HÁ Á ÁO hydrogen bonds. The organic cations are attached to these chains through N-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds. The piperazin-1,4-diium ring adopts a chair conformation.
Related literature
For graph-set motifs, see: Bernstein et al. (1995) . For reference structural data, see: Kaabi et al. (2004) ; Chtioui & Jouini (2006) ; Jensen et al. (2007) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: KappaCCD Server Software (Nonius, 1997); cell refinement: DENZO-SMN (Otwinowski & Minor, 1997) ; data reduction: DENZO-SMN; program(s) used to solve structure: SIR97 (Altomare et al., 1999); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEPIII (Burnett & Johnson, 1996) ; software used to prepare material for publication: SHELXL97 and WinGX (Farrugia, 1999) . for such ring in hydrogenmonophosphate of organic cations (Jensen et al., 2007) . With regards to the geometrical features of the monophosphate anions, we remark the existence of two types of P-O distances. The shorter ones, varying between 1.488 (1) and 1.522 (1) Å, correspond to the oxygen atoms double bonded to the phosphorous atom, while the largest ones, varying between 1.556 (2) and 1.586 (1) Å, are associated with the P-OH single bond. This is in agreement with the literature data for monohydrogenophosphate anion in similar arrangements (e.g. Chtioui & Jouini, 2006; Kaabi et al., 2004) .
Crystals of the title compound were prepared at room temperature by slow addition of a solution of orthophosphoric acid (4 mmol in 30 ml of water) to an alcoholic solution of N-aminoethylpiperazine (2 mmol in 30 ml of ethanol). The acid was added until the alcoholic solution becomes turbid. After filtration, the solution was allowed to slowly evaporate at room temperature over several days leading to formation of transparent prismatic crystals with suitable dimensions for single-crystal structural analysis (yield 50%). The crystals are stable for months under normal conditions of temperature and humidity.
Refinement
The structure was refined using full-matrix least squares with anisotropic non-H atoms. All hydrogen atoms were located in the Difference Fourier map and refined isotropically. et al.,1999 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEPIII (Burnett & Johnson, 1996) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) and WinGX (Farrugia, 1999) .
Figure 1
A view of the title compound, showing 50% probability displacement ellipsoids and arbitrary spheres for the H atoms. 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

